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Summary: The most common Salmonella isolated from pigs in the United Kingdom is Salmonella
enterica serovar Typhimurium.  Phage typing continues to be a useful method for strain differentiation
of this serovar and the predominant phage types in pigs, include definitive phage types (DT) 104, 104b,
193 and provisional phage type (PT) U302.  In 2002 the Laboratory of Enteric Pathogens (LEP) reported
on 1221 human cases infected with strains of these phage types.  Although some of the infections
were linked to pig products the majority were due to other sources.  However, S. Typhimurium DT 208
resistant to tetracyclines (R-type T) or resistant to sulphonamides, tetracyclines and trimethoprim (R-
Type SuTTm), PT U310, R-type T and DT 193a, (type first defined in the year 2000), resistant to ampicillin,
sulphonamides, tetracyclines and trimethoprim (R-type ASuTTm) appear to be predominantly pig
related and were implicated in 160 human infections in 2002, as reported by the LEP.
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Introduction: Over two hundred and sixty phage types can be identified using the extended
Salmonella Typhimurium phage-typing scheme (Anderson et al 1977).  This scheme has proved to be
invaluable over many years in monitoring and detecting incidents and outbreaks and the emergence
and spread of new and old strains of phage typable S. Typhimurium.  Of the established types DT104,
DT104b, DT193 and to a lesser extent provisional phage type U302 (PTU302) continue to be reported
from pigs and pig products.  However it is the new pig related types of S. Typhimurium DT193a and
PTU310 that have given recent concern.
Epidemiology: Although the number of human infections of S. Typhimurium in England and Wales
have fallen in recent years with 1972 human isolates reported by the Laboratory of Enteric Pathogens
(LEP) in 2002, S. Typhimurium continues to be the second most common serovar after S. Enteritidis in
England and Wales.  The multi-drug resistant strain of DT104 has been the most common phage type
of S. Typhimurium for well over a decade, since it first appeared in bovines in 1988.  In the nineties in
addition to strains of bovine origin, S. Typhimurium DT104 with  multiple resistance was increasingly
being isolated from poultry and pigs and to a lesser extent from sheep.  However the majority of the
recent outbreaks of DT104 have been of poultry origin, particularly turkey.  Multi-resistant S. Typhimurium
DT104b has a similar epidemiology to DT104 but the number of pig isolates have increased particularly
in Northern Ireland and Eire (LEP Data).  The two most common resistant types found in pigs and pig
products are resistance to ampicillin, chloramphenicol, streptomycin, spectinomycin, sulphonamides
and tetracyclines, (R-type) ACSSuSpT and with additional resistance to trimethoprim, R-type ACSSuSpTTm. 
A well established strain of S. Typhimurium is DT193.  This type was isolated from pigs in the early nineteen
seventies  when the type was first identified.  Although its major impact was in bovines with its relationship
to S. Typhimurium DT204 in the late nineteen seventies (Threlfall et al 1978), the strain continues to be
isolated from pigs and pig products.  The majority of pig isolates are resistant to one or more antibiotics.
The dominant resistant types are tetracyclines alone (R-typeT) and multi-resistance to ampicillin, streptomycin,
sulphonamides and tetracyclines (R-type ASSuT).  Strains of S. Typhimurium DT193 have been implicated
in a number of human outbreaks where pig products have been vehicles of infection (Maguire et al 1993).
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In recent years new phage types of S. Typhimurium have been defined by the LEP that are predominantly
of porcine origin.  Two such examples are DT193a and PTU310.  S. Typhimurium PTU310 was first
described in 1997, resistant to ampicillin, chloramphenicol, streptomycin, sulphonamides, spectinomycin
and tetracyclines (R-type ACSSuSpT) but in 2000, 89% of the human isolates were resistant to tetracyclines
and 119 of 134 pig isolates typed by the LEP between 1997 and 2000 were resistant to tetracyclines
alone (Ward and Threlfall 2001).  This trend has continued and in 2001 of 80  human isolates reported
by the LEP four were fully sensitive to antimicrobial agents, 74 were resistant to tetracyclines and the
remaining two strains had the R-types ACSSuSpT and ASuT.   Similarly in 2002 of 68 human isolates,
one was fully sensitive,60 resistant to tetracyclines and seven had different R-types.  In the first six months
of 2003 there have been twenty six human reports of PTU310, two have the R-type ACSSuSpT and the
remainder are resistant to tetracyclines.  Twenty of the cases infected with PTU310, R-type T had
attended a restaurant carvery where the epidemiological evidence implicated roast pork and
stuffing as the vehicle of infection.  Of 48 pig isolates of S. Typhimurium PTU310 examined between
1st January 2003 and 30th June 2003 four are fully sensitive and 44 have resistance to tetracyclines. 
Bacterial cell x 24,000 
S. Typhimurium DT193a was first defined by the LEP in 2000.  This strain is usually resistant to ampicillin,
sulphonamides, tetracyclines and trimethoprim (R-type ASuTTm) and is possibly related to DT208 a
pig strain that has resistance to tetracyclines alone or sulphonamides, tetracyclines and trimethoprim.
In 2002 of 46 human reports of DT193a, 41 had the R-type ASuTTm.  Between 1st January and 30th
June 2003 the LEP has reported on 80 human isolates of DT193a, R-type ASuTTm.  Over 60 of the cases
were from the South West region of England and the majority were epidemiologically linked to ham
supplied by a butcher in the Bristol area. 
The LEP data for 2001 and 2002 on human cases in England and Wales infected with S. Typhimurium
phage types associated with pigs and pig products is shown in the Table.
Conclusion: S. Typhimurium phage typing together with antimicrobial resistance screening are
valuable techniques used in rapidly linking cases of Salmonella with food vehicles.  Strains of S.
Typhimurium including new phage types found in pigs, have been implicated in human infections.
To control and restrict salmonellosis early detection is essential. 
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Summary: The aim of this experiment was to quantify the spread of Salmonella Typhimurium in
weaned piglets by calculating R0 values. In addition, the effect of 2 feed additives, AROMABIOTIC“
and Shiitake mushroom, on the spread of Salmonella Typhimurium was evaluated. Fifty-nine piglets
were allocated to 4 groups: AROMABIOTIC“ (A, n=16), Shiitake mushroom (B, n=16), positive (C, n=16)
and negative controls (D, n=11). Half of the piglets of group A, B and C were experimentally inoculated
with Salmonella Typhimurium, other piglets were used as susceptibles. Based on Salmonella isolation
in faecal swabs, R0 values (95% C.I.) were 4.26 (1.40-34.69), 1.83 (0.86-9.38) and 4.29 (1.09-13.71) for group
A, B and C, respectively. None of the measured parameters did indicate significant differences
between the groups. Mortality rate was high in all 4 groups, what makes it necessary to repeat the
experiment. 
Introduction: Salmonella in swine is mainly transmitted by the faecal-oral route (Fedorka-Cray et al.,
1994; 1995), although some authors believe airborne transmission is also possible (Proux et al., 2001).
To our knowledge, R0 values for Salmonella have never been calculated before. The aim of this
experiment was to calculate reproduction ratios (R0), defined as the mean number of new infections
arising from one typical infectious case introduced in a totally susceptible population, for Salmonella
in experimentally inoculated weaned piglets. In addition, the effect of 2 feed additives, AROMABIOTIC“
and Shiitake mushroom (Nutrition Sciences N.V.), on the spread of Salmonella was investigated to
evaluate whether these additives might be useful to reduce Salmonella prevalence.
Materials and methods: Fifty-nine weaned piglets were allocated to 4 groups: group A received
AROMABIOTIC“ (n = 16), group B received Shiitake mushroom (n=16), group C and D were the positive
(n = 16) and negative (n = 11) controls, respectively. Piglets were housed with 4 pigs per pen. In each
pen of group A, B and C, 2 randomly selected piglets were experimentally inoculated with 1.98 x 109
CFU of a field strain of Salmonella Typhimurium. The 2 contact pigs were susceptibles. During the first 2
weeks, the feed for piglets from group A and B was supplemented with 0.3% of AROMABIOTIC and 0.2%
of Shiitake mushroom, respectively, according to the recommendations of the manufacturer (Nutrition
Sciences N.V.). The next 3 weeks the feed was supplemented with 0.3% AROMABIOTIC and 0.3% of Shiitake
mushroom. The active part of AROMABIOTIC“ is composed of medium chain fatty acids (MCFA), namely
caproic acid (C6), caprylic acid (C8) and capric acid (C10) (Dierick et al., 2002). The second additive
consists of complete ground Shiitake mushroom (Lentinus edodes), a basidiomycete.
From day 0 until day 42 post exposure (PE), individual faecal swabs for qualitative Salmonella isolation were
taken twice a week. After necropsy at day 42 PE, the mesenterial lymph nodes were collected for qualitative
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